WO 2004/111693 



1 



PCT/JP2004/008430 



w m m 

[oooi] *mwn, mvffc?tewu z&mtmzti. 3tx^ m&m&&^ sufe*^ m 

(WDM: Wavelength Division Multiplexing) (D^^^i^^tJV—^r^^f 

[ooo2] f£3fet*), &mmmzm$tto*&m^t>tix^z>iK mtu*, ^x^ytmmm 

ttZfci&mZtlZmtiffc^kVXyVXJ* (grism) tftabtlX^Zo 

^^zmmmmiff^t^v^t^K^^tcmmm^mm^xh^o 
[0003] ^lt, tt^mvmfrmftftmmmfttix, muk^^mmvtcmm^ 

fflL-cv^o ^(DtM^mm^nm^^mm^imx^zt-dm^tix^tco 
[0004] z^x—m^ yyx&owi&ftmz, yvxj*<D7vxj*mfriz&r)£rrz>yt&m 

[0005] U0>U£2S£>, ^^^^5^®^^px$tlfc^5l5(D^®uy-7(Surf 
ace relief: SR)M<Dmftfc¥b7fVXJ*£&mfr&t>1£1tSRyVXJ*\Z&^Xft, 

[0006] ZZ.X, ±MVtc.Xo^X^V^(DmM^M^tl^SR^J^(Dm^ VPH^ 
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Volume Phase Holographic) &*b7 , VX&b1!>mfy&t>£tlXmf&£1fl1ti><D 

~Cfc<5o 

©MfcofMISasttv^-C, !^5l5(DSR^yX^J:(97 p yXA(DlI^^t<-r6^^^ 

[0007] WDM^*5V^TllS&§]#^^-^bT^ffl^^rW^^SSlHllffl&T-(AW 
G: Arrayed Waveguide Grating) (DX^B^f^^M^t^tlX^^o 

[ooo8] ±mvtcXo^m^(D^m<Dmm^^xf^titc.h<Dxm, ^<d 

<Dmmjjm&mm^?b-rz>t><Dxhz> 0 

[0009] _L1B g iftSri^&i-Sfcfe^ *»Mf4, ^aSd^O^^rtffi^Atti-SlHlJf*^ 

3t*s^«P^ffiiH-6lEl*f*^-tii»ffi4:, ±|SIUtff*&T-Altffiir±IEIll$)f^m*)- 

ilHdl^f^A^B^^rt^^Attbfc^^AMb, SUA 

mm^mztix, m^z.ffij£<Dmm%m^¥nvxttfaisX&mu ±ie» 
<^^®{4, ±wmm*AMW£bmz±m\E}ffi&*mmm\mvxmmw.fc 
mmmx&mu mmm<D¥m\3m%+bvxmf$£fttc£?Kvtch<Dxh% 0 
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2 

ffiK#®<DJ¥^&r w jfcU ±IBSltffi^S$%r t jt-r?)i, tan0 = (d-w)/t£r 

2 

^yXAtJb|B^2<^^yX^^^ioT^^nS^3i^¥®[HlJff*&^-i:L-C 
«J***L, -blSBl^^yX^cDJilE^yXAAltS^^AttbTilS^lco^yXA 

a>fcrt«teA**Ufc3teasj:iE!R2©:/yx 

eff^tmt®^, ±!Bia^»^AitBfc±iBiHi5f»^ffiitffitom^fifesn, 

Ji|S|Hl^^Alt®^btJ«^JilB|Hl^^ffitt®lcMbTIB&SE^^rai^T^ 
SU ilBIU^f^AttS^^rt^^Attbf^^Attb, ^f^Al+bfd^^Slt 

2 

■T-MIWSrrdjtU -hfEK&ffitDJS^&rwj^U ±iaKI*ffi©iS5£&rtj£-t-3^ t 
an e = (d-w) /t&jdfc-T i5 ti:UT±iaiHl^«HHH«0-blBSitffi«s-+«fe«!« 

2 

ZtitcXoKlstc-kcDXfoZo 
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cooio] 2Msii3tt, &.±mmvtcj:5iz.ffif&£inx\,^(DX\ m^mxm^^^m^i. 
Loon] [HiiHiti, *mwK£z®ffi&*<Dmi<DmMmmz^M&M}&Mwmx 

<fc>£>o 

[02]i2i2« > mi<DA-Amiz.3stf%%jTmmx*foz>o 

[03]|H3«, *^0J^J:5lHl^^^^l(D^cD^<D^^-rift0^El-efe5 

o 

[MEi4ta, muzmi-\mm&*i<c$d\,^x, tan e = (d-w) /KD0k\^ ; mt^irm 

2 

[EI5]E|5«, Ell^-r[lI^^-(C*5V>T, tan 0 > (d-w) / W^lt^WlW 

2 

[g]6]II]6te, H 1 (C^-riEltff*g-^-^*5V ^T, tan 6 < (d-w) /tO^^-rfftPJ 

2 

mx&& 0 

[07]E]7(a) (b) (c) (d) (e) fi, ®l^^-f-lU^f^O^5t^fe^-^^nft0J 
[|H8]|gl8«, ^B^^J:SlH]^^©^2(D^^^^i-m^1t^«i^i^ 

mxhz> 0 

[EI^IElg^, #^W::J;5[e]#Tte^fl2<D||;^ 

[®10]H110(a) (b) te, ^B^^iSlHjJff^^^^gBfiO^ir^CD-^J^-r 
[011]!H1 1 (a) fi % '4t%k<DTUjm%L&W\%X&^- (AWG) (D-M*7F-fmVfemj$Wt 

^nr-cfc^ mii(b){i N mn(a)cDieijff*&^LT^ti-r^^^(±su«^: 

H^KIH-efef9, EllKc)^ ^0J^J:StlI^^fflV^#^S&§i^S#^J3tIlI 
jjrefc^ 0ll(d)«;, BIlKc)^^!!^^^®^^^, Blll(e)tt, mil 

(c) K^£titc\E}$t&7-<Dmmjm(D-' mz^m^vtc.mmmx&>z> 0 
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[0i3]iiii3(a) (b) *&wiz£zmffi%^<DmM<D&m<Dm(Dm%^irffl&ffi 

[0012] 10 lE|#Tm^- 

10a [UJff^AM® 

iob m#f#H?-ffitt® 

10c Sit® 

20 ^uxa 

22, 24 ^yXA 
22a T^XAAtt® 

24a ^yx^mtt® 

100 

100a 

100b 

100c ^§15 
lOOd _h$ftffi 
lOOe, lOOf Mffi 
lOOg iSffi 
102 Sltm 

[0013] WT, ^cD0®^#^L^^ib, ^PJi^SIUiff^^iWO^^© 

[0014] mi^te. 

[0015] ^cDmi^llJfe^^^lH]i)f^lO{i, ^ft:^^#:^j^$^T*5«9, 
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lOcC^^ftte, IlI^-T-Al+SlOa^^^^llI^^ttittSlOb^^fp] 
iPM^LTV^o lot, tUtfTte^-lOte, [llJff|&^-A*f®10a^W^tlIJff^ 
ajlt®10b{^bTII^Sil:^^^l^^^^tVf^m(DSlt®10c^il^TV^ 

[0016] £X±<DMf&Kl3\,^X, r^D[lI^ff^lO^*5V^T{i, [U^^-10(D[lIiff^Alt 

[0017] ^lt, H3^-TJ;5^> IilJfr^T-io^a^f^rn jfcu [HJff^^rmj^U 

2 

ttffilOc^Att-r6^^tt®lOc^^J:«9^$n^^r0 jirTS^ ®0rte^ 

2 

2 

Ztitcffi<Dfflm&7Flrb<DXlbZ>7!)K Xftm^zmtiffe+iOKis^xtt, m\*te 
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mX=2n dsin9 

2 2 

2 

tan0 = (d-w)/t •••^(2) 

2 

t/(d-w)=l/tan0 •••5£(3) 

2 

— _hfaUfc5£(2) ©&#<£^fo*fcl>*§£\ SP*,, tan 6 > (d-w)/t<om& 

2 

(05#^)^ tan 0 < (d-w)/t©#£-(|g6#J8Q Aftfta*HI3rftH:*-5- 

2 

05^i"£5{-> tan 0 > (d-w) /t<DW&\Z*Z* HJiff^Alt 

2 

®10a^>ibAttbT|HI^^10^ii^i-5^^5^^Sl^®10c^^"92|lIStt$ 

tifcytj&i&K mffife?Attmoafrtb<DAftyttmttfa\z.mtt<Dx\ 

E!6^^i-J:5^, tan 0 < (d-w) /t(DM-kia^ [Utff^AttffilOa;^ 

2 

^AI^UTti]^f*&^-10^iijii-rS^:mw5^^ St*SlOc^^fc^V^5S^ N 
itbT[H$f^A^®10a^^(7)Alt3t<tlIlC^[R]^3ltp(DT% ^l/^CTUfc 
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[0018] ftot, *»MfcJ:5»l<O|llt^fl8©ia»f*-?i0KiJ:ixrf , J«5^tfe-e#SV>|lI 
, #»WteJ:aiiI0r*^io©R*tffiio^ 

-So 

[0019] rr-e, 07Sr#flaUc^fe, EUf^lO^KaS^fe^ov^-CKK-rsririr-t-So 

r.©S-&100O«S®100atJl<t«9, tujf^iooiujf^mitffiiob^^tL 
5t>©-efeS 0 ^LT, S^100OSffil00a©fffiiJii> ^100c<£>ii<Ml00d 
ts ^100cO{|iJ®100e, lOOfir, ^^^lOOc^^^tV^iSffilOOgi 

•So 

!^024:§»*-3(|g7(b)#J8Do o^(9 N S^100<D^$B100c(D_h«ffil00d, fill 
®100e, OTlOOf^feT/^jKffilOOg^tt, ffife<Dm&-ZRttmi02im&£tl 
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^?lsXfcttmi02tfMf&iStitc^ miKAHmjfVk^y^i/^XV) (H7(b) id 
7jk1-£:ft]0m) > S"^100CO^$|5100cCD_h^Bl00d/£P>I>*^jSSlO0g{C^$ 

fri/tv ^SMfliio2^^.^^« ([37(c) #m) o 

^cd^ &AMmJj&^y^y^£Vm7(c)i^'i-$:ft}0M). ^100^ 
§|5100c(D{IlJffilOOe«^tbTV^Sl*Jlil02CD^-^^-t-5o 
^5UT^§P100c(7){RiJ®100f{ClcD^Sl*)lil02^a$tt/c^lOO (137 (d)# 

^(H7(e)#BBJ 0 o^i9 % ^E^^tufcPMMA^Mgfc^V^^y^^mW^J: 

[0020] fc*5, ^5bT^100ccDi|lJffil00f ^<D^S^mi02^$tbfcS^100 (07 ( 

"Cfc^SiO , MgF , Al O , ZrO, ITO^B^S^^^^^^^^rffiV^c:^, 

2 2 2 3 

2 

MgF , Al O , ZrCX ITO(^B^®@)^if(OS^ l ^®^^1" ; 5^^X.T, yVW 

2 2 3 

[0021] m8tebmm9%mM^te&bs imm^%^^(D%2<D%ifa<DTV, 
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<Dmn<Dmm&*iotm-<Dmj&zm-tz>h(Dx$bz>(Dx\ ±mvtcmm^mmv 

20<D[Utfr^^-^^tf^$tv5'b^-efc6o 

— ^ > yxA22^^>^^7 s yxA24«v^-r^, #iiW5|sf^J:i9M^$H, id 
(D-^yxj^xm, mattes 1. 5— 4<o®jf^sr^r-t-st©t?*>So rHb^yxA22, 

3 

ffimxtbZo 

*rLT\ XyXi»22<7>lH£i a (®9#J$) k7'})XJ±24<Dmftb%ttfa£l£?>£5lZ.l, 
m^^lO^^^-CV>5c r©^, 7 p yXA22(^Tl^ a«r£trtBdffi(09te 
*5V ^TPM^i ^^<^^^^i-^yXA220® izttfc1rZ> 0 ) ftkW^y 
XA24(D3I^ Sr^tHWffli (H9H1*5V ^TSt&E^ H^»^c7)H^^-r7 D yXA2 
4C0®^J^-f-5 o ) irB&ff^bT, 0*f^lOttBEaS$tt5o 
[0023] £*_btf>fl*/?fcfc*5lvt\ C^^yXA20{^*5V>T« > Wffl)*t>7l)XJ*22<D&m*:'fr 
LT, BP*>, 7 p yXA22^7 p yX^AW®22a>6^)tj6SA*|-$H, ^yXA22rt^A 
tt$n/c^(i7 D yXA22F^^ilbT, HI$ff^Alt®10a^^[lI$ff^l0lcA 

^yXi,24P fc 3^A#t$^ 0 -C07 P yXA24rt^At*$Hfc)tfi, 7 P yXA24F fc 35r^ 
jgb^ B yXA24^ffi^LT, SP*>, 7 P yXA24^7 P yXAmjH'®24a^i^^gP^ 

rrT% yyXA20<^XyXA22^^o^^^Afifffifc5XyXAA*l-B22alv:^o 

ttssifrcoiUi, ^yXA2o<D^gpi«W(DSiif^^rn j^u yyxA22(D®^ 

0 
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n sin a =n sin 9 • • • ^ (4) 

Oil 

nsin(a— 9 )=nsin0 •••^£(5) 

112 2 

ml=2n dsin ( a — 0 ) •••^(6) 

i i 

[0024] ^UT, ^If©IJf$n =1.0, 7 P PXA22«)IB^| a =20° , XyX 

o 

J*22<Dm&T^n = 2. 3, HJtff &$Cm= 10, i&S 1 = 600nm^1-5^ 3Z(4)fj:bT$ 
1 

(C^(6)^j;<9, ^mmd=ll. OumtmbthZo 
ZbK, ®&rfe*10<Dm$tmn =1. 5b-rZ>t, ^(4)/£ibm^(5){;i£^ Ih]#t 

2 

*&^-10<Z)Rlt®10c^Alt-r^^t^®10ci^J;i9^$ti^ 0 =10. 5b 

2 

fc<5o tot, m5T^10<7>»^rePHd^*fUT, SI+ffil0cOJ¥SwiS+^/jN$V^ 
±SEUfeS:(2)«t«9,Slt®10cOia5$t=ll/tanlO. 5 = 59. 4/im^# 

fbtb, ^l^£C&l^^T*^Mtf3:, ^(3)«tt), t/d=5. 

^M«GDJSiWn =1. 0, IU^iCm=10 N ^^=600nm^^#, 

0 

^yXA22(DTl^ a =20° ft kW^yXi^O® #r*n =2. 30^yXA22i:, 
=1. 5WU SW®10c<^l?$w^^-raPSd=ll. 0/zm^*fbT+# 

2 

/h£<U Stt®10c©i^£t=59. T*^M£5. A&mtct&zm 

ttfc^iot*m^xm&£tht'?y^2o\z.tex^x, mtfr^ioosi+sioc^ 

At^f6«Stt®10c^cJ;^;&£;a6£i 0 =10. 5b1rZ>b, _LfBLfc*t(2)(D 

2 

^3Wc£;ft,S (HI4#^) 0 

■^O^, ^yX^20^*5V^T, ^yXA220^yXAAltffi22a^LT^^^^ 
^At^U ^yXA22(^^^bTllI^^A^®10a^^lE]Jff^lO^AMUT 
|I]^&^lO£iIi§1-3ft]&cm^A/^ 

[0025] r.r."C, ^BJ^J:5IlJjT^10^V>fc:^yXA20(7)^jm^oV^T > _bgE r^5fe 
tD&^Jc^CiEigiLfc^cDSR^yX^ 
-T6o 
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n?^t&x%z> 0 

IUtff^l0^2o<D7 0 yXA22 ) 24-C^^tbTtM$nTV^O-C\ VPH1& 
^^20(D^yXAT«^^tfJ;5^bT#^$^^5l50VPH^yX^i:#iiSO« 
MftTV^c ^Ofcfe, ^0^^J;5tHlJ(f^lO^fflV>fc^yX^2O«, VPH 

yyxM>tmmK. ^cosR^v^Kit^x^nKx^v^m^mm^m 

<> ^5l50SR^yXAJ;i97 P yXA©]I^^#<-r^t^t, X^^Sz^Wn^ 
2004-13080j#^) o 

^.(DXoK, ^P^^J:§[H]^f|§-^10^fflV^^yXA20«, SRi^yXA^VHP^ 

yxj±b(Dm%-<Dm&$:^~rz>h<7)xm, mm^io^m^mn ^ml-x^ 

2 

yXi»22(D®^n tfmi<. ft£^o N mWfcWrntf^&Otem&^m^W) 
1 

t£h<nx&z>o 

[0026] mx.it s MWmcm3{C^^X. mm& z f-10(Dfr^\Oc$:T;V^?7J*K&<OM 
J&UKtWl0c(«£t = 15. ^^PSd = 5. 7/xm, SttSlOcWjp^w 

=0. 03^m, mtixfa^lOVimtixmn =1. 50, zfJyPfk 0 =20. 5° <£>i§£\ 

2 2 

&&&<DM*®^&Mnmi4izW^&tlX^Z)£5K > 6^c[U$T^f*1000nm-efe 
<9, 7&[s]#Tftte875nnr?fc«9, 8^[el#fftte750nm-t?fe9. 9#:[eI#T3 , 6te:667nm 
-?£><9, 10^[ililf^«600nm-t?fef9, H^[sIJff^fi545nml?fc<9, 12t^[EltfT3t« 
500nm-C&i9. 13^lH]Jf3t{*462nmTfo^, 14^H]tfr^:{i428nmTfo'9, 15^ 
[Hl^f3t(i400nmi^5o 
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0 

a =20° \ 7 P yXA22(7)®jFf^n =2. 3, HI#f&$Cm= 10, X = 600nm N fa 

i 

J ?-WPSd=ll. O^m, ISWfft^lOOJB^fSpn =1. 5, IHJfffe^lOOSItSlOc 

2 

^AWf S5fetS*tSlOctlc < fci5^$n5^ 0 =10. UlSrte^lO 

2 

<D&^mMdlZ.ttL.XKftm lOcOff $wtfS+#/h$v ^§£i-, Sttffil0c<Dii5£t 
= 59. 4/zm % ^l/^^C^V^T-CDT^^hitt/ / d = 5. 40>£#fc, *»^j!l«t 
SlHl*ft&^-10SrfflV^^yXA20^itLWf, 10^IUJfT)t^OV^43«t^:80%J^± 

^i^V^(0-e&5o SR^yXAT?fetb«, 10^IUJ(f3tiCOV^T*3J;^80%^ 

±<D®m%}&&mf&ttztitJiimv*>z&, sR^yx^-m, #38930^x^20 

SR^yXA-Cte:, SRM(Z)(l]^^ ^ -^^yXA(7)^E(ciS^^i^-cv^5(D-t:\ 
V>Tf*> [U^f*&^10^2o(D7 B yXA22, 24-e^^5A^tL-Ctf^tb-CV^^-C\ 

Mmz&tfzmft&£x?mmz£vft<Dmnxmmm£tiZ> 0 vpH^yx^ 

Srfflf^-t-SVHPft^tt, Jffi^fWJSIJWWfcaEWSix, 77vy®ffiK£<9yt<Dmn 
&£X?M1fttftimi,1tt><D'r*3by. Wit® (AM®) ^^^©^f^^HI^fflv^ 
[0027] *ISW^«tS^l<?5lllfe^fl6©lHl^ft&^10^*3V^tt, ±|ELfc^(2) 
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in 1 0 (b) £ote-y-4xx**m w K&zm 1 <D-mmmm<D mm^^m^v ( 
mi 1 (e) mm) , i-msr ^tx.xmm-r^t m 1 1 (c) (d) mm) > &*<d 
xoKm^^^nm^t^wtnxmm^v-y(sR)m<Dmm^^mvtcm 

&Ktt-<X, mfk*'l^<-tZ>^bfrX%Z> 0 

(EiiKa) (b)#ffi0 o r^^tfLT, «§i^£5m#fte^iote, Hmc^-fJ:?^ 

<dx\ ^m^mxh-ox, mm^mistci>(Dxfoz> 0 

) (d) (e)^t, u^y%fa^(D$mfcffiWj:¥mfc7tt^z£V)^ ^m^ftim 
(Dfe^&Mi&u zti*w%ristih<D%, ^iby^»^y-^xm^.mmhtitc 

[0028] &3b\ ±iEU^HJtecD^{i. ^T© (i) - (6) 

c>^yxA22, 24^#^-r^^^!^sf^v^<o^^!J^Lfc^, ^tiKmbti^h<Dxn^ 

o 
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jfe^lCJtSCT, M^Lf^> 10mm X lOmm^lOOmmX lOQrarntzZ&WrtfeKWt'fe 

^y XJ*<DmM*&W.~$' 5 £5 icl/Cfc J: v \ 
(3) JiffiL^HJfcO^ffimaav^tt, IS*f*^10SrK3frt-5IRt!i (817^118), £ 

,^100O^100c^{|iJ®100e^^$nTV^SItflll02Srl^*i-5J;9^ 

^,m^ioo(Dmniooc(Dmmiooeiz.m^tix^^Rmmo2^m^tc.m^ 

JgffilOOg^j&^tirCV ^S#tl0llO24:^*-t-5«fc5^L"Cb«tV \ 
tbTV^SMMl02^l^*^i5(-U^^r^Alt^^14^^>'^^^^ 
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i4) ±tii,itm<Dmmomi&te&^xns mm^io(D^mmioc<Dzm^ 

{5)±m^tcmi(omm(Dmm^^^xn. mm^ioit, mmm<D\B\$f&+x 
fo^m^tft&^tvxmiirz^zisfciik ^izmbth2>h(Dxnte\<^kte%) 
f&xh<o , izxzm (D-mm<Dxm<Dw\$T fe^&wm est fettz v ^ « a® 

[Hj^te^^ ^n^^s/^ft^fft^- (Holographic Optical Element : HOE) 
^^OHJjff)t^^^(Diffractive Optical Element : DOE) <JrUTl£!H"'t"<5cfc5 

09*. Ei3(a) (b) wmmffito*tvxisi$Y\stt&mz&zmffitir*<o 
—m<Di&mm&7FZtix^z>o mi3(a)«, ^%^^mt\zm.wr^^(r> 
wmm$tfe*<D-Mxib^x^ m*mtemiftHfr*Mmzttvxmxiz.Mt'*rr 

, Ki*®ttwsffiflti:ifiEv>-a^5 0 — 1113(b) i:i&mmfcmkiMLmb(D 
mrn&mz) (D?^<Dwm®$t&*<D-mx&^x. mtm&m9rHfr*Jttmz 

<&oTl^5 0 EI 13 (a) (b)(DV^ttiC*5V^, HJjff^AltS^^t/^Il] 

SfeKi, £5Ufc£JEfeirK:«W, #*Wfc«fcSIII$r*IH?-tt* fhfflO-^*f*^^fflv^ 
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CGH (Computer Generated Hologram) ?£i?<D¥mz.&9'*?—>%l&J&1rZ> 

(6) ±m^tz.mmmm^hmz.±Mvfca) - (5) \^~rmwm, amim 
[oo29] wv ^Ejf«i*s:^ru b^^^ffijfciii^f fe^-^bnsoT?. ^mmm 
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Sr^r-rsnijff^o 

[3] S»*^2^SB*©IH^f^^*5V>T.$f>J:i, 

2 

tan 0 =(d-w)/t 

2 

, mmm^mmmm^mmKm^mm^mmM^thtcm^b^i-^m 
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